platform for optical confinement layers, coupled with inherent advantages of silicon as an element.
The first chapter of the book deals with the evolution of silicon photonics since its inception in the mid-1980s. During the 1990s the focus was on the waveguides. Silicon optical modulators as transceivers rely on carrier injection, accumulation, and depletion for changing the refractive index in a waveguide as the basic telecommunication component. The research trends are for smaller waveguides to reduce power consumption and real estate. In addition, the chapter discusses key technological challenges: light sources, power consumption, couplers, packaging, and fiber alignments, not to mention size differences in photonics and electronics relevant to plasmonic waveguides.
Silicon plasmonics as the newcomer to plasmonic literature is the subject of the second chapter. Silicon-plasmonic waveguides have been built and tested. The structure is simple consisting of layers of conductors and dielectrics. The possibility of integrating plasmonics with electronics and with photonics for potential plasma-opto-electronic integrated circuits (POEIC) is discussed.
The importance of stress engineering in altering the linear and nonlinear optical properties of silicon is discussed in Chap. 3. In particular, dynamic tuning of a silicon waveguide's birefringence is achieved by integrating a piezoelectic transducer (PZT). The second case of stress engineering studied is the periodically poled silicon (PePSi) photonic device.
Chapter 4 covers the physics of the nonlinear optical effect of two-photon absorption (TPA), which is particularly strong in semiconductors. TPA and TPA-induced free-carrier absorption (FCA) and their roles in pulse-shaping mechanisms are discussed. FCA is reduced either by ion implantation or by using the p-i-n structure to reduce carrier lifetime.
The theory of silicon Raman amplifiers and lasers is the topic of Chap. 5 coupled with an extensive list of references. Chapter 6 is focused on the biomedical applications of silicon photonics. The role of silicon as a photonic material in the technologically important midinfrared regime and its interaction with biological materials is discussed in Chap. 7. The growth of III-V material on silicon is covered in Chap. 8. Chapter 9 discusses the hybrid silicon group III-V lasing applications. The 3-D integration of CMOS with photonics is the subject of Chap. 10. The subject of nonlinear photonics and energy harvesting is tackled in Chap. 11. The book concludes with Chap. 12 on computer-aided designs for CMOS photonics.
With the amalgamation of the state of the art in silicon photonics work and its concise presentation coupled with the provision of an extensive list of references, I highly recommend the book for all those embarking on graduate studies in the field and its related areas; in addition I highly recommend it for all R&D groups in the semiconductor industry.
